Large quantity of dust, commonly known as cement kiln dust (CKD), is produced during the production of Portland cement. In order to meet environmental requirements, CKD is disposed off in land fills. Recently, there has been a trend of utilizing it for soil stabilization, treatment of sewage, etc. Also, attempts were made at using it in cement products. This paper reviews the work conducted on the latter aspect and reports results of tests conducted by the authors to investigate the properties of cement-CKD combination. Results indicate that CKD does not adversely affect the properties of cement mortar. However, the implication of high chloride concentration and alkalinity of CKD on concrete durability needs to be studied.
Introduction
As the raw feed travels through the Portland cement kiln system, particulates of the raw materials, partially processed feed, and components of the final product are entrained in the combustion gases flowing countercurrent to the feed. These particulates and combustion gas precipitates, collected in the control devices (e.g., cyclone, bag house, or electrostatic precipitator), are collectively referred to as CKD. Usually 98-100% of all particulate matter generated during cement production is captured by air pollution control devices. In general, CKD is a very heterogeneous mix both by chemistry and particulate size, and these characteristics are dependent on the raw materials, fuels, kiln pyro-processing type, overall equipment layout, and type of cement being manufactured.
Typical chemical composition of CKD and Portland cement in UK are given in Table I position may, however, vary with the type of the raw materials and the cement manufacturing processes. The level and variability of the loss on ignition of the CKD reflects the varying amounts of decarburization of the calcium carbonate in the clinker-making raw materials. Being volatile, sulfates, alkalis, and chlorides are preferentially drawn towards the CKD.
With modern manufacturing techniques, it is technically possible to introduce most CKD back into the clinkermaking cycle. However, it is not done due to the restrictions on the alkali content in the cement. Most international specifications restrict the alkali content in cement to less than 0.6% to avoid the possibility of alkali-aggregate reactivity. It is estimated that over 200,000 tons a year of landfill space could be saved in UK if the surplus CKD could be recycled into the clinker-making process or if alternative uses could be found [1] . It is also calculated that the lost energy in CKD is equivalent to an annual CO 2 emission of 80,000 tons.
Approximately 15 million tons of CKD is produced annually by the American cement industry [2] . A medium size cement plant may produce up to 30,000 ton of CKD
